



r 




r aJt 41* Ji-o 5 Li*5>j £ j^Jli -£3^*11 ^-c ^ J Li* 

.^Aijl o^J^ ^-lljl ^13^1 

- f^Lc^ Jal^S V J*-o ^Ut 0 ^aj iiJljJb ^ ia*J\ 

.(Hemophilia) 

lafc *LaI±.\ ^ t-i^uJl^ Jaisu i..U ^ f»i^J O^Sj* 

t - 



^3 3.3 3^- 3-0 \ J-=> Ij^Bj^ 3 mo Jo . "1 ;.«-Uj . a 

3^=> jx. Uila ^^96^ XJHjjft *Ulc (jli u Ui: V 

. A mil jjjC — 1 J ^-1' 

lJLLoJLs . i_*jjiJl l3U (aJLc j^ylx 3^Jij j i ySLa Llj LlAi 

jeJu JS >i 3 • L^n aUii&t l*3^u\ 

^3^* pL?c_=>-\ ^Jl \ ,j\ Jl*j 1^5 .3J«oU>- 

-l)^" ^3 ^^^^ 6^ g '- ^ 1 " ' "' 

giXS . (L^L3\ ^3 j3 *J\ 3 H ^l\ 5 Jix) 1^1 




■ • * 



c 

fftj\ ^sdt <J-=>- ^j-S l^oV V-VT, «\ ^^SLo-s ^J^3 c "- i - = *-3 A_^>\_3ti^ 




J 



-k> 5 • *" « {j^la 

.I^Ui] Ia^-oj s^a_c J&U~> 3 AiV taJ r jJt j£ 



Li^Li- \jcslX^\ Lift* ^^-^5 -l-jLi^SLo s jx ^j-* o^^^^ 

Wail U-o Jl^j J5 p^=>- ^-3 Lfr^o J^^j KJ Jl\ +\ fjJl 

* 



* Lib ___=>- 



3 'f-^ ^\ ~>c2 ^y£- 

V L^3 . 5-J\ ^ L }S^-o3\ J-o Aj\ <j US 

f jJl Juli=>3 -J^li .3J-oUJ\ *LJl\1\ £J=t± J\ Jn7.,>; 

pu**J1 Liy. ^JJ u3 I jUH 3 L£\ jJ\ a! jJl Jli ^ 

^jVUJ^ ojjts J±-o ^3 .p-u^J^ ^J-t \ jJ^» ^jJb Jj^.3 

« 

*5 juL>J I SO L>J I J* J >xu f OJl Jjt^o 0 ' .01 Uj 

.1-0-^-0 *Lfc£t 1j!>ILi v -J) Q" ^^lJ\ I_l_3-ojJ\ a.y>\\ 

J3UI3 ^j-ooll *lx ^ ^3 ^jA 3 * £*allJS 1 V 3 \ 

LLuLo 5 iSL-U^-o isl±, j^^SjJ (Fibrin) ^o-^ 

^ya (j^33 -L-oLoj ^jJjjJ^ < a 2^ ^j^>- S^iiJi Ltf-i < V m i "1 





1 





c (^ftl ^fr" 'j* f fc 3^ J J 

Jul ij fajiju 



* ft 

^ r ol\ fc^jj aUl j^i^ ^1 al 

ft 

^L5\ (j^jSs 3*3 .p^Jl J-o^JL fLolL Udi3^ lJL^^ 



ft 

3! ^ jj\ ZJ3j_-i ^5-^ ^-<J j-a i nML> i-jJ^ci L« I jj&o ■ ft * jj'^ 3 



>^3 



J^-^Jl ^ ^aJ^ »jJ\ q^LM ^3^ o^i^ ^U=^L 
(JUJ\ ^^UJI t-iiir^ L^S M G 3^-0 i : \ Ur- 

.J® 



J -0 ^^-^ 3^ ^-A2c>3 -fkji^ j3j-^ ^-°^3 ^53-ojJI 
jLJm^ iaLxi i^Ut ^3 .i^LojJI HSLJ\ 

ft 
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X±L> 1000 J>\ jrlir^ Liil JLo« ilia. X SxSa ^\a^ 3 ^3 

jjjj^^li I ^ "k . -q JuuIjmI ^-0-^_lj 3 . j^mqH ^^ci^ ^JjjlSLM (_3^-° ^■■ t - => ' «^.Lr>- 

f jj\ Ji* I fl\T-^o ^Lfe 3 JlS^Vl jlS 

aa~3£4 . al*J\ LJggajJij L^UJ\ 3 d 



j-o ^ ^iii 100 ^ja. ^ ^o7.»o» pj^uii^ jxUi3\ ^ 

.^j^j-^^ 111 * SjLi^ tS-^^ Lc^\ 



jaii^n ^ P> 53 u^J\ iLUi 3^ 0^5^ 

* 




1/ ^i-o L.^1L9 .^WAS ^^ds J*^ 




I Ll3 5 Jx^sedl ^jjU ^3j-i I-i3SLo 

.(skat* 1-^3 US) iA» 




.LA^j;^ J\ 

jj-o y&g • (DNA) U jJI ^ o n . j (ji^ o^ 3 ^ ^1 ^4^*^ 

^^Loci\ ^\ ^-oJ^ ^^Oc-oi^ 1\ L^At ^Ltni 100 

L^3^ i^Uj»>7i ^\ x^y^ t 3 ± ^ J5 ^jo^g .(Genome) 

Ij> ^J^yC ^Jx. LoL>!i . MwfcX j lIaSM (J-°^ (^^^ |j) ^5 < 

&3 Jl*S3i lAa- ^ ^ gtta ^3 . umJj . A^uJ fJ* 3Ll£» 3I 

.*UxJ1 f»ai\ LAi- 5 i aUi^ ZA^ LjJa&a ^_A\ j> U-^\ . Jl\.t^ 
JLo UA^N j^-o^ ^3 3! laAl^Ri SbjgpJ ^iJUi ^ »V^| 

jxo^ ^2 AaiLSJI oLjS^jJI ^3: dialj JJ3I3 pUii^l 



(jjli^Sli^ La^o ^jL^c-oiAIj Lo-^-iLs ^^i^J^ jj^^-i^J^ * ^ * ^jLoIj 

ft 

L=^aU]\ ZAiJi ^/an UjJx 5 ..^^J^ rll^i yrSM aJl\J^J\ 

♦ uLo 3-*3-03^S3\ ^j-o A*iA-i- ^J-S ^Jp^Q.*x2 ^-z* 

-o^ 1 ^ otd^ Cyi3^ 

ft 



j^L j^...-. j^, ^ . (messenger RNA) 



* A^U qU.WJj il I £ Lljl VjL^ 



oL^j > JSi .6LSSij SljSH CJ u U IjJ (DNA) 



3 %J3um$S 









. ^-J: 1 sJI L^1S3\ I ^jjLukS 6 j-*-*-^ I-dlxu-O ^J>-V\jj ^j-Oc^ ^j-O ^> a" wlou 

« r • 3 ■ J ■ 3 « \ » 14J >°^3 nucleotides ^u^^^^t 

£t-0 A J-li^^L* ft t » LoJ^ jj^^J ^-JLllj^ A^-O aIJcuJ LflJiQ 



- ft 



v_J Lfl-^33 «i_*J^j3 >-J Lo ^jjfcjQ ^ ^jLtc-J Li jj\ j-o Lai^a ^ y& Lo J^J^3 

j^3^J\ ^1^] ^^a^o ujaS^Ij J^ 0 U-=^m ^Lo^-Vl 

♦ 

i o.^'q ^.\ir"l ^^x^tJ^ ^j^uaj j^3-> 1 ^ i^l » ; ^ flin < > V ^ j 1 \ 



. A-iSiAi.V.qM Lo1j^]1 6 j Q mM ^y!b ojjfa^ -jJj-lj^^JI Lv_r»-1 q L *■ ■ ^ L-b_o- 



^l^Li IJ^JI Ij^iJ\ ^jLo1^3^ aJA ^ ^La j-L-^ 



ijtjji \-3j^>- JnTiii"^ . ^j-^slx) j J^_o3 *LlJ l-^^I JnpM a |^j^iLo-=>- ^/^ 

***** • » 
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JJ^j l < 1 l i- nil LI 

<ilLJ! 



4 



■ 1 














II 



* f ^ ^ _ 

£LoL L^UJ^ uSbjpJl U^LiJ ^1 h&j*^ ^3 
£x> L^LJ -_:\ a,^ «iJ jJLl-j y^J\ Lu\ Jx. tjjb Jj^5 



it 



* * 
^ ^SLo-Jl l J ) -o ^j-^-^jJ cs-°^ v-y^t- 0 ^ q ^q*^ .(j^x^sJI 

* * * * 

viJLfcjtUS .^1^3 «*du*3 ^ Xj^AAJI *jU1£J) 

» • 
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jjj-o jj^SU^ 1 V Saul £ 3^ Lj±^3j~^ ^ '"^ "' "° (J e "^2 llfco • Jo^x-b_oJ\ 

. jj-*^^ j-^ wjL-03— 3-j-i ji^ ^> ijLs • ^—^^ jZ-o^\ l_k_^>- 

Lu.L.Vt J^\>£U J-o tS*^ cS^ -o-^ <j*** 

.\'ii5^5 sLx^Ji j^c\^3 

.^ 5 ^J\ ^Ja^l J^Al ^U^Vl 
» « 



I (JCnM ^3 ,^3^^ c^W^^ q> J>=- 

^^^J alJJ\ A J' ^^-j LTiJ^-^ lJ^^-^ iXJ^bjJI 1 Uii 

■ fh 4 a ^J-^jaa ^Ll_o3^ ^-3 ^iJ^l^j tJ^^^.S 



^ ^SV^M (J^o (JA&Jtj ilili.^ ^U^Vl J-o^^ 

=^^^u^ 3 ^\^^^i 100 ^ ^ ^ jj^u^v* 

■ L ^ 3jH i\ n,„\ ., ^ nV\ ^u^^ 

20 





S *UtoVn cJjou cjLoUm fl'^l J^-i- ^3 L^UJ\ dils ^.Lc 

v afci.u.j^ jJ* Lo-o Li^-kia-o I- !-*■•>- ^jjjSLua iLo (j^" 2 *" l^**" *^ °^ J *-©^ O^ 13 " j^j-S 

XKiL. j^L. LA» ^ ^ l5 ^dl •Uai.'tf ■ i,..,7i V {frfa pdi^ ^ 3 

tS^Vt L^UJ\ uAjJjJ^ **JL& 

1A± Jj^li t^o^l IiSLLj\ Lei .^j^L Lo tr i^3 U^UJl 

. Jl* O^^H lV^^ J-oi .J^^li ptfb^ 

^l£L3 q^SIj LoiAlc liJJ^^ . 3_jI . V '1 r ^/ (j-ks^-o-i flJ^U oLaj 



^- ^ p^jA-cuJ\ Li^J^a^o 1> p j ^ ^ 



f^^ 1 l^^^ 11 »^ 51 t>^^ ^ C55^ ' 

^LZ=^-I ^yll^ L-xj 3 ^L-iV i-J Lo j \ <a 03 ^3 \ Q«~>$ (^y^ ^-J Lj_^J^ ^^Isu 

ij^*^ o^ 5 O ' 3 ^ -^ =Pt ^3 lV 0 ^ ls~^^ ^-j L_o q _^L3 . \ 4 a*U=?3 ^^^li L^-J^ 



->1 




JUaiiL UmII .oa ,f3M iJi. ^ j^j*H 

i-L^lj JS ^i^j >^> > tj£ 1*| ) UoJl ^ ili uli ii 



6 J j*-LA 



Oj4t ^Lftjl JX4 Ojjlj <1*^1* iHj-*-^ JlC JJ J-UJ-J^^U 

wuSj: .in,. <u>ll <I.J...H ^ oLi^jJSjaill 
kiSgl ojjaJI <I...I.JI oa.jVl %u« jjfrJ^L 




« I H 



1 




» 








laftJal^l is^S '*&BS (JySl^j V Li— 

-L^UJ\ Ajjb^ jJ&luM 

l^-=>- puJjjU l Jj-odl l J_o ij r„>' i i L>MjxJ\ ^jJLxj 03-03 fl^ 3 . ■ " 1 '. ,--\\ 

L>UU ^3 .L^J\ ajjb ^ pi.ln.M J^3^ rtlij 

• C>° ^5^aJ\ I-m>£M ^lliV V p^UM J^ 1 -! 

^ac. . fa_LojJl ^.o /> - t j-3-=>- yb ,^I_oVl 

p^US ^ g-bd ^\ jl^jaj 

^ Jjt pUUII ,i5?»i 3 1_^SL> . 

* »±1J^ J-oJ L) ^o~Ji\ 



.Lui>U5\ ^3^ J^U- U J^L, . 

^ ^3 . ^^11 UiU^\ 3 »U-*V\ 

p .s ^ Xi&5 ^U 3 ^ J*^ UA^ J^J\ 
5(5^ LS*> ^ 1 5j £i3 ^ Jte 

pSj^UlJ JjU^-olltt (^SLiaci 

I^sJt jliiKN U*^ 5^ ^ 03^ 

$ ^L-jVl (nm>..i 

6 \ g.hT..., V UUs 3^«i\ o^i^ O"* ^ 

J^J) V ,.v 5\ 9 .SjUo^ IU> i^j^ 
U3 rU-l' 5-= jj* *5*-=3 

J£o\U> 5 .SJjJx. SOjAc p-u^ 

ojjb js ^3 o^a-rtJ' 

^-L^ ^31^ ^ 3 ^\ ^ f^ 1 ^ 



^ ( ) 

JL&)\i^L^m\ ball 



( V ) ^ Oft cJ^ tSJ^ 

aii Jlj JX. jJi . ^e^J 1 f-^f- Lj^=" 
<k*Jjj piUJI: ^i;^ 1 u-^j •(-?■ 



- T 



jli JJj CJ a. tf 1 <JU. ^ij - 6 









L * 

jSLi^ p*$Lo^ ^U77\ p^!>U5 Ul^B^a^l ^ 



^331 £^>- £t-aiig*N ,Uix ^JL-\ £U*i ^3 . .....W 

(^iS (j2Jl lilfl Jo <? . m . " (jis ytf i-^3 

-jL-L^Jli .lJLLoJI g^o s Jfc iL^I ■ " 1 ~ L5_3 5 ^J^jj 

p^-Sj Lo 3^ \jjb3 . \, \ 4 \ q~\ j^o\^*il\ 1 4 . iS- J** ^ 

^ .... V, ^\\ 



(jAMlt ^ j^b 3 tots .Ll^_o 1 i j-^xJ L*pU1 



a^_al3 .Bdjax- ^-3^j-o I . ^-a^ 3-J\ a\ 5'^ ( Jj_q O j)^"^ cS^^ IwuJl 



Li-L^ jj^aj L^-iLs Lo\ i 5^jju^a51 a j cjuJ I L^..v;.r j 
^ ij^i .£UUJ .^^xxU^ ^ c^iJ\ Ull*- 




(> o^3L ^L-a*li J^3^J 
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iiLbVL. U> 3^>UH Jl^H lSL**|J1 ILoU- 



\ *Liii L oT \\\ ^AS3 3 , ,i„.i 



U-o IlSUH IJ^JL ^UJl LijJ\ Jaj 3-0 J^>-o 



|jL^r»"^ -^-°J3 l)3^^ ^-^3^ ^-i ^ ! 








^ 1 J Li. j I cLoixll ■ ■ L". . . . . 
jltd Lj&jl (^) oL 

^LlL L^liJI aoA vdlj -Uu 







u 

to*3 



•^3 (ji* to* ^5 tfU^I c> ^i^ 1 to* *J£i*N J5 a* 




poll j-o oSljjM ^SLJI j^b J jL^L j-aVl >5*i5 

j^is 0 u^yi ^ ^ ^l^jJi L5U ^an) jj^vi 

gas i iJ ^>\ ( jj^y\ 



Id] ^OJHJ t jUj 



i> jiSi U3L=^^ HSU ^ 3 ^15^ 

■ 



2S 



J L^.U rL^JI I^3^J\ ^LbLla.^ J** 



oL^lS LpljjN s j-^U pi a" ^L;Uili g;^L 

^g-S ^Sl * JLyJ cUiai ^-^Stt ^ ~ _ — 

V^-Lj^j-J^ (Jj^aagjj ^J-o 3jj_^5 AiqS ^-LLiV 




j, 3 U^ C>L;UJ\ ^ ^V>L- g-lsil cUl^ J US 

■ 

\jjb l3U5U f3 LloJ\ ijt?3j$ 




. L^j-d AjLLl»- LijLi- * j£- a£> cj- 





^j-c ^ Jut ^j^^jjSl 4 L^*^ ) 

^^jJi L y t ^i\ ftJaS «J»jMil L^\{ 



,^LJ\ Jin, J* ^ 

A 






Liu^M ^yc £3a 1 ^3 till i^^*- ^^-^ Jt^J 

ft 

^V*^ liL-o ^^4" L^Ls sl^l^o-i j-=>-^\ 




1 Ujtj-iVf allA JJLU 

^j^SI^ L^i^bju^ a" ^LLo^j-j ^iQ fl -LijJ^ -taj^ii 



i_j 3^-^ 0""° ^ 3^ L ~* ^3"^ ^ d JJb pJb^ (J)-* 3 - (j^-^-^W^ 1 4 43 kXz x -J^u-i 
3-0 ^3 LijJl Jaj^-fL Q~ 5 oM ^J-t-o c*" ^yii^ 

^loi . ^UisJl 6J^jJj ^ ail Li J-o UJ B^J^o 

LT° Wi 3 ^ CS-^ UjJ^ i^/ ji=^ 

ft ft- 

ft 

^^iJl jJ3^y\ j-^J LlIlS oJJ^ j^Lc o^Lj 

L^La Uji\ Jixug^ll gda^3 LoJ^ .L^lSLJU ^l^Jl UaJ\ 
jl -Lit U-o . ^ ... q\ ^is^ll U ^71. .,\.., ^a 1 ; 

aJJb ( £_i^_o^ jub^-o U>-S ) Lc^JaJLoJ^ 
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6 JJb ^ ,^T.J 



" 1 '■ ■ " 



* 1 ** 



* 



w 1 I ^ 



LL-I^ jL-alJV\ 

fi,U^33 J.woU Ju^jlO Li AiM tela .jJ^iVl 
W ^ j^ajt Jk^a Uils Uj£A\ ^3 **** 
Ju. pill Jj*J1 J^-oj^ ^ ^3 **&4*J1 

5^u^ ^ 4:: .*.- ji^^ recombinant DNA. 

1 j'. -~\ ^[s.^ r ^j r ^^7-*-~3 X A\T-^ a (Jj_5c*i*j XJs j-i^ ^-o U T - " - ^ 

1A^\ 3 JjlioJ\ ^ ^^Ls .^3_iil^ j^^cL* 
uSlS^sJl^ jjolAJJLa .Ii3 flojt'" (J- 0 -^ cr* ^Lia-^^i 










UUJl 




Ht^aju j_uu_j ^ (iL^oJi j^o-»- ^ .X4J3 



pJaau* ^ ^ ^uJ\ Vl4„,fli ^JU-l^J 



JU^Vi L^SLH - Ai^ll LiU- j£ . iiVTVi a^3\ L^U- 

iLUM ^ jc^i jrllSj ^\ r L^\ JLoU ; n,^,j 

J litis .c3UI S I ^ £«J V 

* • * 



3^-> 1A± AS a ftSSo . u U^-^ 



03^ 6^ 1> 6^3^ iS3^ 



- ■ ■ 



\ 5 js r 



^fcil (a-^ j ^\ I_c 3_<v^Jl aOJb 0 Lll3 Lc^^-o 
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AW 



* 



JS ^ISH iA^ J J 















/ o 




0f 
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1 <3 !■ Q.i^ \y\ I^DCJ ^ ^^5LkJ^U*AkJ ( 



P 

aj_c > "f"'^3 IjjjJ^ J[ LxjI j^J^ -Jil ftj^M ajjb 

Sjxi^iJl J^-jVl l31& LU4&JJI IW- Uloi .lJV^L- 
U^L-q. , LAjjqpc^- ^jlj^l aJjLia-o i _ s j]\ 

Ja^M . Li^li jLc^j <5_r?" 6* 



9 3 



- 6> i»V\ ^U^ll J iUj ^ 

Udl^o L^S JWut wU^II J-o Lilian ^U^3 

.Ifti^ ^La- ^jix. J-5oi^ X-iilae-o^ ^\j>- 2-£Lu2 

f J * 

. ^-i'JSSi tjj-o~A^ SJoi-o e3l o.«o j^^^ - a j^.^^ 5^ LLj^z: 

.^aii Jj J^m UiU a >u]\ 
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J* o;*^ ^ ^ h\J& ui 



1 1 



IT 



^ ^ ^ 3J^ ^ u& 

jjli iH L^U-o jUs-lj (^-=^ 

J**^ 3^ ^ ^ 

UiW, .SjAU- li^i J** ^ IjU-JSj 



\ .aLggfl J^t ^ 3^L-« 63^^ (M^ iS* 

3^ V\ ^ Lo ii^j^Jl ^-^^ -^ 3L "' 



'JJ 




i * 



E 



■ 




II 




1 



f 1 1 




* I 1 1 I 



I 9 







^lc J-o Ii\ j3 M *U1* tJ^lo^ <-Sij 



^i5\ 3 s^^^Jt JLSjJoJI uSLa^ll^^ j-bLLx 



■f 



^LLL^ JL-jL ' ' &2*Vl diJi *S-o a»kj 

^ 4n- J-cUlJJ jL^S ^3ll^ o^ 13 

^UJi bail ^-c i^LJ\ <j> ^LS^iiL Loll ^3 
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M 




111 a i 




i m 




MI-« 




>7 

^ US .AjUL ^UJ\ ts-jJl -ia^ ^U^\ 
^ > ^) o^*^^ t ^ yJ1 JU^J| 





^3 



0 J_J 



JV^L- ^ L^ll^\ ^Uxil ^ 



!3 



g^iM J ^>S : t# Xa N t 3_ e uJ\ J^o l3V»&c tjJh 

* 



ft 



* * * 

LjliIlS3\ ^3 jtJ^I J5^»3 r 4'C\j 

U5 . I^L1L<J1 ytfl UL^ ^ ^3 Lo ^3- LJilii\ 

ill \ 



( j^\3_s3 L533 L41SU3 . U^J 3!^ Lo^3 1 4... a > *Lalj 

L^L^liil pJlc ^4 JiJ-^_o fUaij L^J^t 

.1^*11 ^£3 
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\ 






^JUa. .Jit* &Ju>4*» J \ j3 i=3 3 u3 LilkXSL !b j-M 

3-.U7\ j^aVt J5 3 IS! j3 3\ P3 1* 

Uc u3J^31 i^*"^ i>°3 -^^-M 

6 v .y^. 6^ ^« * ^3 

i\t . V\ 6 jjt. Ul 3 li3 J Vila J ^\ j 
?^JJa5 ^ . I^jjM i-Ai^) 3 



LiLsJt 3 <>. ^ 3* C 1 ^ is^ 

JU ^>3 V 3 ^-b3 ^ 7 h ,.. .; ' 4 o ^ ^ 3 VHi 

■JU^I jA^i .IXoluuJ ^SU- X^t ^ Mjs-joM li^Jl 

p3 3 \ ^ a ^ j A* . V • Na v l ^ 

.it3\ j3 M La^i ^jl-L 

UL^i=u Vi3Ll> JS^J^U^l J^3a^L» J£a .atuJI 
U*j ^i3 I-lLox J 63^4 o-Vlila ^3 3 



U1 



^^^^^^^^^^^^^^ * 





ii^i 5 i - 1 

-2 



3' 



5 ^S^Oj ftU 



p„, r )l LM^ - 1 
U^SLll -2 

.4.2. 1 ^ i^c^ii ia^>m 

^ ^^^Ls -4 . 3. 2 , 1 i^^Jt J4L*£fl 

^ 3 >L^\^\X\£1\ 



all, 




U^lS^jlixJVJS -3 

^onn 1A^J\ ^^Ljj^^JI jiL^a-c^ -^aj,-<J\ J^J^JL 
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ljulj\l>^ -3 



Jii .4 3 3 3 2 ^ i^i^^M xA^Vt 

h^g^^ ^ » iqS Li^A^cJLs . Llj ^j-oJi ^ 5 ^ ^ Jail » o?t " 

- i 

.2 3 1 ypjb isusmo)! i-iWy 1 

LelAJl l^jjN cilo^.M Jj-a*M (^SUJI 

I 

mUM - 1 

* 

r jJl -3 



^-o LljJt l^J^Aj ,ji o3*^ laStoj flk^jLfl 3 j^miM j, 





(5> 



- 1 

-2 
-3 



4jQ\ ^\ jou LiiLa .L^iJI * ^ 




— V 



^ 1^3UJ\ lJIi^ 3 ^J\ -5J^ UL> ^3 

.Loj3 q 3^""^ 301" IaLj kM oV^ -^jL^) 



1 



1 ii tmtm 





li ; ^ 5^A-c js\ Ribosomcs : aUj-.j^li 
Util U* (^jss j2\ Genetic code : SjftjjHt 



3 <*-1r* 



f jJ\ ^ ^ Thrombocytes : l±>«dJI ^sU-cJl 

LS Ic ^jj^Jl Protein medicine : dLjj^l <_«J=> 

•UljjU I— --ft-L SJjj^t W^^LJl <> 5 » *U^>V\ ^U-S-Vt 

iU- ^ Gene medicine : l3L^*M«_Ud 

»-**S>i _ r x^ ^y. ZjyiU Mutations : cJl ^Ltall 

^ aliK ^U^\ J US JMCU Vi.^ r.jC, I 



=^5 iii^o litUt iS-^ Jtf^-*^ 0-« Fibrin : Oi-^ 

. ( j r j j) .. i....^ j yT.o ^jJl ^LoV) ^j^Sj^i Fibrinogen : ^jx*. y-ij-* 
its;.., pi ;.^t. ." v 3 u^. 5 J .;.o^u:iS Viruses : aUj^xiM 

t-J-i-stj^ L^S^L— Jw* *j U*V^ *~^ s " 1 -^- = *" tr* L^jH^-- 3 ^_,«^-^-> L^iSUa 

. villi J-^i ^j«b 

JiUiLS Transgenic organisms : a Lx^J! li_*L=~ ^ LSIS31 

.uL Ji (^ic ,3>o^ UuJi jv- i-*>»- Chromosomes : (jL» > -j_. 5-) S31 

.J U-jJ\ Ic j_*=*_« ^ylc Genome : ^u-wU tS _ji^J i 

.j**. ^iii 100 ^ jjiL _JlJJ ^-^1 ^^-Jli .wUSlill fr* ^ Ji, 
fi^ 0^3^ t*< ri5, J j-° Hemophiliacs : LLj^^^l 

^^i^ ^^i^ ^^LiVsai ^.Clones : 1^^1151531^1 

J-** 3 ts^^ ^.a Ujjm^iij Z^1U\ oLl J-o ^3^1^ 

i-j^i .io«;,U JiJ\ Transferring genes : Jju 

i^^^a^jsCt^ 3^3.1^1 ^s^UsJ^j-. Nucleus : sl^iil 
^L^-^ ^3^ ^a.3 UjJUVi^ cj\j^3 Nucleotides : aWSj^iSj^ili 

. LF i3_))jJ) lljJ\ ^ftJ— 
^ *Lki-i • ><a2 lJ iJ\ U^JJl jj-a Tumor : 



-P-i^ J13 iJ-^ jji AiL^: ^1^3^ Antibodies: s^U&Jl f.U*»-V\ 
U^c j-s- 3^3 ^311^3^^ *Lij cj)j^3 Amino acids : I/.^V^ ^U^-Vl 

■ 03-"-^ 

^L**. j^, j^ij ^ ^jol ^*Vi Heredilar>' diseases : ^ j& 

.\JuJ>}+ t4 H *^*^ ^! UU*a *Uai-» u, ; 0 ,\ . 

W . a , • . ' ^ ax-L-j ^L^jq^i j-o j^.n-^i^ ^3: Enzymes : aUi>iy\ 
UjJ^ o-ai: 7 -^0^11^3^ Restriction enzymes : <j*iillc3Uj>iJ 

i .^•j j_j 5j j Insulin : jJ^aVl 



UiUJ» l^a^i-^ ^\ wt 3 jV»3 ^1a^-3 Proteins : cslusj^il 

j^i sajo«J1 U^UJ^3 .LiUJi ^^^jU^j^lj * \ t «\\ 1^3 

J*»S JS3\ 2 JluLS^l ^ ^3! ^ii 100 ^3^3. ^IjiliU 



J '.l: »_i j-o j.« ^ ^1 _^ Genetic fingerprint : 1^21 jjJliJU-aJI 
p , ^ UV^. j-o sa^3 Z 5,^ ^ims Bacteria : 1*J&A\ 

iAiJx £lj£t U^-3 ._,Ual\ Ul^ 9 ^— o-JuJl L4; 4> ^iVS'\ -i^-^3 jUiV^ 
iSS*- y cS* 63^ u^y 1 ^U^Ij gj*. 



J3 



^ i> r " j%a JSLs. UjJI j-o ^Ja5 Plasmids : cJU^jiUI 
■ Lo 3-. 3-03^ 23 ^3^: ^ -y a.,I^- Human egg cell : I^u^Jl 

. ls aJ\ J1V£U U 3>SU31 U^UJ\ g^. 03^3 i-^i>^^ (» .■ 5:~ ^iii 

.L13— 3_«3 J 5 46 uUj- 3-«3^S31 

Jj JSU 2133^1 3' J.\cr Blood Clotting : f jJI M t t 

Crossbreeding animals and planls : cSljUii^ aUl^ji^Ji 

.s\ 3^1 Jji-li 3^3^- 3_c o^ 1 *^ *^>»-' Genes : jImmII 

..ijJiitJi^^Ui-. j^jj White blood cells : ^ill UjU- 

Jo: ^ f a2\ ^3 Red blood cells : t{y^mi&\&*. 



V-o ;....;->. lAi. Human sperm cell : £\ 

-U=*_fliJ 3^J\ £_o jjLoj U3— 3-*3jS 23 ,jix 
Si 3^3U j^u^uSVt Jjij fy** ^ jJI sU^J\ JiU Blood : ^a3\ 

U3 Ioj. i**3j ^=3^- J* 5jUx 3& 5 .U^ ^o-^^ DNA : Liatt 
. Ji-b ^ cs>o«3 ^i 9 _>i J J\ f^LJl JSlt. 

^ 3UJ^ (U*. *(5>> Messenger RNA : J3-. j| U 

. ( ^ U^3 _,J» i-^>UJ\ j^U^J\ ) Lo 3- 3^.^! J\ Iaj^Lj 
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10 White blood cells 

10 Red blood cells 
20, 12, 11, 10,9,8 Blood 

38,33,31,26, 17, 16 DNA 

20, 17 Messenger RNA 

20 Ribosomes 

25, 19, 18 Genetic code 

1 1 Thrombocytes 
25 Protein medicin 

25, 24 Gene medicine 

37, 36, 22 Mutations 
14, 12 Fibrin 

12 Fibrinogen 
31,30,27,25 Viruses 

16 Chromosomes 

38, 26, 1 6 Genome 
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40,35,34 Clones 

27 Transferring genes 

17 Nucleus 
19, 18, 17 Nucleotides 
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